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investigations of the contact of various pairs
by A. V. Ioffe {ZhTF, Vol 18, p 1498, 1948).
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In the case of semiconductors of the same type and with contact difference
of potentials, the resistances and rectification were observed to increase, but
much more weakly than in semiconductors of different types. The ratio R_/ER
did not exceed 600, and the ~efficient of rectification was 100, P

The theory of contact of tvo semiconductors with differing conductivity
types was proposed by B. 1. Davydov (ZhTF, Vol 8, p 3, 1938; and DAN SSSR, Vol
20, p 279, 1938). In this theory, however, he 4id not study the contact differ-
ence of potentials between the semiconductors nor the distortion in the zones
close to the contact; he disregarded the space charge.

The space charge and @1stortion in the zones close to the contact were
studied in the theoriss of E. Risknintsev and B. I. Davydoy (DAN SSSR, Vol 21,
p 22, 1938) and 5. I. Pekax ‘ZuETF, V21 9, D 534, 1939), but these theories re-
lated only to the centact between “wo semizonductors vith the same type of con-
ductivity; the contact difference of potentials 3lsc was not taken into account
by them,

In later works of B. I. Davydov [2hETF, Vel 9, P u51, 1939; Vol 10, p 1342,
1940), and also in a szcond work nf S. I. Pekar {ZhETF, Vol 10, p 1210, 19i40),
and in the theory of Schottky apd Spenke {Veroff, Slemens Werke, 18, 1, 1938)
and others, the contact difference of potentials and the distortion caused by
it in the zones near tbe cnontact of semiconductor and metal were studied, With
certain variations these theories can be adapied to the contact of two semicon-
ductors, however, none of these theories can explein the strong rectification
observed near the contact of an electron semiconductor with a hole semiconductor.
They do not explain even the effect, observed in experiments, of resistance inm
crease of a pair of semiconductors of different type, when the nonconducting
layer causing the contact difference of potential is absent.

These latter circumetances force one to assume that at the contact of an
electron semiconductor with a hole semiconductcr there 1s formed a nonconduct-
ing layer of a special nature, not copsidered in the theories of B, I. Davydov
and others, The present articie gives the theory of such a layer. It 1s shown
that the contact must possess great resistance and considerable rectifying
action. The influence of the contact difference of potentials is taken into
consideration,

This article also takes into consideration the current flowing through
the contact. The formula obtained allows one to construct the volt-ampere
characteristic, whizh in the conduction and in the nonconducting reglons agrees
well with the characteristic obtained empirically.

This theory can be appiied also to an explanation of the action of tech-
nical solid rectifiers, since the hypothesis has been repeatedly expressed by
A, V. Ioffe and Davydov that in these rectifiers the rectification occurs not
in the boundary of the semiconductor with the metal but in the boundary of the
two layers of the semiconductor with different type of conductivity, Actually,
the rectifying action of solid rectifiers 1is considerably stronger than that
predicted by the theory of metsal-semiconductor contact.

[
[‘fhe main headings, end brief summaries of the remaining sections of the

article follow.
1, Physical Bases of the Theory
The current density,zj' 1s related to the contect potentials V,, Ve,
temperature T, field strength E, charge density n, etc., according to the
Fermi distribution,
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2. Calcghtions in the Zero Approximation

Approximate expressions are found for the voltege drops Vl, V2’ V3, and
for the concentration of electrons D, and holes n,, etc,

3. Celculation of the Current Fassing Through the Contact

The transparency D of the gap and the {pdicated current in terms of
8y, By T, V, etc., are given.
L, Analysis of the Expression (bteined for the Current
The ohmic drop in potential vas not considered in this work, only the
diffusional drop, Just as the ordinsry theories of rectifiers do not consider
the diffusional drop but only the ohmic potential drop. The ohaic potential
drop can play a large role for large currents.

The author thanke A. V. Toffe and A-ademiclen A. F Ioffe for their help.
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